Theoretical model for bone graft success.
Theoretical assumptions must correlate with clinical efficacy and good surgical outcomes to be of value to clinicians and patients. This article examines several common assumptions regarding the use of bone marrow aspirate to enhance bone grafting procedures. Contrary to these assumptions, evidence-based research suggests the following: (1) No more than 4 mL of bone marrow should be aspirated from a single donor site. Aspiration of more than that amount does not substantially increase the number of progenitor cells harvested but instead dilutes the concentration of progenitor cells with other nucleated cells from peripheral blood. (2) Bone marrow aspirate should not be concentrated using centrifuge technology. Rather than isolating desired cells, centrifuging concentrates all nucleated cells, increasing the overall metabolic activity to the detriment of the desired cells. (3) Increasing the volume of graft material brought to a graft site has the unwanted effect of increasing the diffusion distance for oxygen and nutrients and may lead to graft necrosis. (4) Histomorphometric analysis is the most effective method of evaluating bone graft outcomes because only such analysis allows for quantification of the percentage of bone and viable cells within a bone core biopsy.